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(57) ABSTRACT

A rear subframe comprises: a pair of right and left side mem-
ber segments; and a front cross member segment and a rear
cross member segment each coupling the side member seg-
ments together. The rear cross member segment has: a central
portion; and a front branch portion and a rear branch portion
branched forwardly and rearwardly from each of vehicle-
widthwise outer ends of the central portion, while extending
in the vehicle width direction. Each of the side member seg-
ments has a bent portion with its axis extending in a curved
manner between a coupling portion between the front branch
portion and the side member segments, and a coupling por-
tion between the rear branch portion and the side member
segments. The bent portion has a wall thickness set to be less
than that of a region of the side member segment located
forward of the bent portion.

5 Claims, 19 Drawing Sheets
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1
MOUNTING STRUCTURE FOR REAR
SUB-FRAME

TECHNICAL FIELD

The present invention relates to a mounting structure for
mounting to a vehicle body a rear subframe supporting an arm
of a rear suspension.

BACKGROUND ART

Heretofore, as a rear subframe supporting an arm of a rear
suspension, there has been known one type which comprises
a pair of right and left side member segments each extending
in a vehicle front-rear direction and a cross member segment
disposed between the pair of right and left side member
segments (see the following Patent Literatures 1 and 2).

Specifically, a rear subframe described in the Patent Lit-
erature 1 comprises a pair of right and left side member
segments (longitudinal members) each having a central por-
tion in the vehicle front-rear direction which is largely curved
in such a manner as to protrude inwardly in a vehicle width
direction, and two cross member segments (lateral members)
each disposed between the pair of right and left longitudinal
members.

A rear subframe described in the Patent Literature 2 com-
prises a pair of right and left side member segments (side
members) each having a rear portion in the vehicle front-rear
direction which is bent in such a manner as to be located
outwardly in a vehicle width direction with respect to a front
portion thereof, and two cross member segments (cross mem-
bers) each disposed between the pair of right and left longi-
tudinal members.

Meanwhile, in addition to weight reduction and downsiz-
ing, a rear subframe is required to be enhanced in its own
rigidity and in rigidity of a vehicle body-mountable section
thereof, in order to enhance suspension arm supporting rigid-
ity in normal state (particularly, rigidity against a load input in
the vehicle width direction during vehicle turning). However,
on the other hand, in the event of a rear collision, there is a
contradictory need for allowing a portion of the rear subframe
to be easily deformed, in order to absorb a rear impact load.

In the Patent Literature 1, each of the side member seg-
ments is curved, so that it becomes possible to, during a rear
collision, cause a rear portion of the side member segment to
be bendingly deformed outwardly in the vehicle width direc-
tion, and absorb an impact load by means of the bending
deformation of the side member segment.

However, because the side member segment is largely
curved over its overall front-rear length, a distance between a
mountable section as a vehicle body-mountable section, and
an arm support section is undesirably increased. This leads to
an increase in weight, and means that it is unable to enhance
the suspension arm supporting rigidity. Thus, as for the con-
ventional structure disclosed in the Patent Literature 1, there
remains a need for further improvement in terms of weight
reduction, rigidity enhancement, and downsizing.

In the Patent Literature 2, the rear portion of each of the
side member segments is bent outwardly in the vehicle width
direction, so that it becomes possible to, during a rear colli-
sion, cause the rear portion of the side member segment to be
bendingly deformed outwardly in the vehicle width direction,
and absorb an impact load by means of the bending deforma-
tion of the side member segment.

However, because the bent portion of the side member
segment is located rearward of a rear one of the cross mem-
bers, a distance between a vehicle body-mountable section at
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a rear end of the side member segment and a suspension arm
support section of the side member segment is undesirably
increased. This leads to an increase in weight, and means that
it is unable to enhance the suspension arm supporting rigidity.
Thus, as for the conventional structure disclosed in the Patent
Literature 2, there remains a need for further improvement in
terms of weight reduction, rigidity enhancement, and down-
sizing.

CITATION LIST
Patent Literature

Patent Literature 1: JP 2011-207351A
Patent Literature 2: JP 08-80866A

SUMMARY OF INVENTION

Therefore, it is an object of the present invention to provide
a rear subframe mounting structure capable of supporting a
suspension arm with high rigidity even in a compact structure,
and sufficiently absorbing a rear impact load.

The present invention relates to a mounting structure for
mounting to a vehicle body a rear subframe supporting an arm
of a rear suspension, as a technique for achieving the above
object. The rear subframe comprises: a pair of right and left
side member segments; a front cross member segment cou-
pling the side member segments together; and a rear cross
member segment coupling the side member segments
together, at a position spaced apart rearwardly from the front
cross member segment. The rear cross member segment has a
central portion extending in a vehicle width direction between
the side member segments, and a front branch portion and a
rear branch portion branched forwardly and rearwardly from
each of vehicle-widthwise outer ends of the central portion,
while extending in the vehicle width direction. Each of the
side member segments has a bent portion with its axis extend-
ing in a curved manner between a coupling portion between
the front branch portion and the side member segment, and a
coupling portion between the rear branch portion and the side
member segment. The bent portion has a wall thickness set to
be less than that of a region of the side member segment
located forward of the bent portion.

The present invention makes it possible for the rear sub-
frame to achieve downsizing, weight reduction and rigidity
enhancement, and support suspension arm with enhanced
supporting rigidity. The present invention also makes it pos-
sible for the rear subframe to be relatively easily deformed
during a vehicle rear collision, to thereby sufficiently absorb
an impact load due to the rear collision.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 11is a bottom view illustrating a rear subframe mount-
ing structure of the present invention.

FIG. 2 is a bottom view of a state in which a rear subframe
and a suspension arm are removed from FIG. 1.

FIG. 3 is a sectional view taken along the arrowed line
NI-11 in FIG. 1.

FIG. 4 is a perspective view of the rear subframe.

FIG. 5 is a perspective view of the rear subframe, when
viewed obliquely upwardly from a lower side thereof.

FIG. 6 is a top plan view of the rear subframe.

FIG. 7 is a front view of the rear subframe.

FIG. 8 is a back view of the rear subframe.

FIG. 9 is a side view of the rear subframe.
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FIG. 10 is a sectional view taken along the arrowed line
X-X in FIG. 6.

FIG. 11 is a bottom view schematically illustrating the rear
subframe mounting structure.

FIG. 12 is an explanatory diagram of an operation during
input of same-phase lateral forces.

FIG. 13 is an explanatory diagram of an operation during
input of different-phase lateral forces.

FIG. 14 is an explanatory diagram illustrating a change in
suspension geometry during input of a lateral force.

FIG. 15 is an explanatory diagram of an operation during
input of a force in a front-rear direction.

FIG. 16 is a top plan view illustrating a rear subframe
mounting structure according to a second embodiment of the
present invention.

FIG. 17 is a sectional view taken along the arrowed line
XVII-XVII in FIG. 16.

FIG. 18 is a side sectional view illustrating a rear subframe
mounting structure according to a third embodiment of the
present invention.

FIG. 19 is a side sectional view illustrating a rear subframe
mounting structure according to a fourth embodiment of the
present invention.

FIG. 20 is a side sectional view illustrating a rear subframe
mounting structure according to a fifth embodiment of the
present invention.

DESCRIPTION OF EMBODIMENTS

Based on the drawings, a first embodiment of the present
invention will be described in detail.

FIG. 1 is a bottom view illustrating a rear subframe mount-
ing structure, and FIG. 2 and FIG. 3 are, respectively, a
bottom view of a state in which a rear subframe, a suspension
arm, etc., are removed from FIG. 1, and a sectional view taken
along the arrowed line III-III in FIG. 1, wherein the arrowed
line F indicates a forward (vehicle front) direction, and the
arrowed line R indicates a rearward (vehicle rear) direction.

<Description of Vehicle Body Structure>

As illustrated primarily in FIGS. 2 and 3, a rear seat pan 2
and a slant section 3 extending obliquely upwardly and rear-
wardly from a rear edge of the rear seat pan 2 are provided
rearward of a center floor panel 1, and further a rear floor 4 is
provided rearward of the slant section 3.

A tunnel section 5 is integrally formed with a vehicle
widthwise central region of a set of the center floor panel 1
and a non-illustrated front floor panel to protrude toward an
inside of a passenger compartment and extend in a vehicle
front-rear direction, and a side sill 6 is joined and fixed to each
of' vehicle-widthwise outer edges of the set of the center floor
panel 1 and the non-illustrated front floor panel.

A fueltank 14 as a vehicle auxiliary component is disposed
forward of an aftermentioned rear subframe 21 (more specifi-
cally, forward of an aftermentioned front cross member seg-
ment 23). The fuel tank 14 is mounted to a bottom (vehicle-
exterior surface) of a set of the rear seat pan 2 and the slant
section 3, using a pair of tank bands 13, 13.

The side sill 6 is a vehicle-body strength member having a
side sill closed cross-section defined by joining a side sill
inner panel and a side sill outer panel together to extend in the
vehicle front-rear direction. According to need, a side sill
reinforcement is provided within the side sill closed cross-
section.

A pair of right and left rear side frames 7, 7 are provided to
extend in the vehicle front-rear direction over a set of the rear
seat pan 2, the slant section 3 and the rear floor 4.
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The rear side frame 7 is provided on each of right and left
sides of the vehicle, and located inward of a pair of right and
left wheel houses 8, 8 in a vehicle width direction. The rear
side frame 7 comprises a rear side frame upper panel 7U
located on the side of an upper surface of the set of the rear
seat pan 2, the slant section 3 and the rear floor 4, and a rear
side frame lower panel 7L located on the side of a lower
surface of the set of the rear seat pan 2, the slant section 3 and
the rear floor 4. A rear side closed cross-section extending in
the vehicle front-rear direction is defined between each of the
rear side frame upper panel 7U and the rear side frame lower
panel 7L, and the set of the components 2, 3, 4.

The rear side frame 7 is a strength member composed of a
part of a skeleton of the vehicle body, and equivalent to
“second vehicle-body component”. A front end of the rear
side frame 7 is coupled to the side sill 6 in a so-called “kick-up
section” (a region where an aftermentioned No. 3 cross mem-
ber 9 is disposed). A No. 3 cross member 9 is disposed to
extend in the vehicle width direction between the front ends
(coupling portions with the respective side sills 6) of the right
and left rear side frames 7, 7, to define a closed cross-section
extending in the vehicle width direction between the No. 3
cross member 9 and a vehicle-body floor panel (the rear seat
pan 2).

A No. 4 cross member 10 extending in the vehicle width
direction is provided rearward of the No. 3 cross member 9.
The No. 4 cross member 10 is disposed to couple front-rear
directional intermediate regions of the rear side frames 7, 7
corresponding to a rear end of the slant section 3.

The No. 4 cross member 10 comprises a cross member
upper panel 10U located on the side of an upper surface of the
slant section 3 to couple the right and left rear side frame
upper panels 7U, 7U together in the vehicle width direction,
and a cross member lower panel 10L located on the side of a
lower surface of the slant section 3 to couple the right and left
rear side frame lower panels 7L, 7L together in the vehicle
width direction. A closed cross-section 11 extending in the
vehicle width direction is defined between the cross member
upper panel 10U and the slant section 3, and further a closed
cross-section 12 extending in the vehicle width direction is
defined between the cross member lower panel 10L. and the
slant section 3. That is, the upper and lower closed cross-
sections 11, 12 are formed in such a manner as to overlap in an
up-down direction, as illustrated in FIG. 3.

The No. 4 cross member 10 is a strength member com-
posed of a part of a skeleton of the vehicle body, and equiva-
lent to “first vehicle-body component”. The cross member
lower panel 10L of the No. 4 cross member 10 has a mounting
point 10P set at a position inward of the rear side frame 7 in
the vehicle width direction and configured for an aftermen-
tioned front fixing section 25 of a side member segment 22
(see FIG. 1).

As illustrated in FIG. 2, right and left crush cans 15, 15 as
an impact energy absorbing member are attached, respec-
tively, to rear ends of the right and left rear side frames 7, 7,
and a bumper reinforcement 16 extending in the vehicle width
direction is disposed between the right and left crash cans 15,
15.

The rear side frame lower panel 7L has a front region
provide with a trailing arm mounting portion 17 configured to
allow an aftermentioned trailing arm 49 (FIG. 1) to be
mounted thereto at a position between the front and rear cross
members 9, 10, and an intermediate region in the front-rear
direction provided with a spring seat 18 configured to allow
an aftermentioned suspension spring 27 (FIG. 1) to be
mounted thereto at a position rearward of the No. 4 cross
member 10. The rear side frame lower panel 7L further has a
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mounting point 19 set at a position rearward of the spring seat
18 and configured for a rear fixing section 26 of the aftermen-
tioned side member segment 22 (see FIG. 1). The wheel
house 8 has a suspension damper mounting portion 20 pro-
vided thereinside.

<Description of Subframe>

As illustrated in FIG. 1 in the form of a bottom view, a rear
subframe 21 for supporting a rear suspension is mounted to
the vehicle body structure illustrated in FIGS. 2 and 3. Spe-
cifically, the rear subframe 21 is disposed to couple lower
surfaces of the right and left rear side frames 7, 7 together.

FIG. 4 is a perspective view of the rear subframe 21, when
viewed obliquely downwardly from an upper side thereof,
and FIG. 5 is a perspective view of the rear subframe 21, when
viewed obliquely upwardly from a lower side thereof. FIG. 6,
FIG. 7, FIG. 8 and F1G. 9 are, respectively, a top plan view of
the rear subframe 21, a front view of the rear subframe 21, a
back view of the rear subframe 21, and a side view of the rear
subframe 21.

As illustrated in FIGS. 4 to 9, the rear subframe 21 com-
prises: a pair of right and left side member segments 22, 22;
and a front cross member segment 23 and a rear cross member
segment 24 each coupling the side member segments 22
together, wherein the rear subframe 21 is formed in a bilater-
ally approximately symmetrical configuration in top plan
view (see FIG. 6).

Each of the right and left side member segments 22, 22 is
composed of a pipe-like shaped member. The side member
segment 22 has a front fixing section 25 (so-called “front
mountable section”) and a rear fixing section 26 (so-called
“rear mountable section™) each provided at a respective one
of front and rear ends thereof. The front fixing section 25 and
the rear fixing section 26 are arranged at the same height
position, as illustrated in FIG. 3. Further, the front fixing
section 25 is disposed inward of the rear fixing section 26 in
the vehicle width direction.

Now, suppose that a line passing through both the front
fixing section 25 and the rear fixing section 26 is an imaginary
line L0, as illustrated in FIGS. 6 to 8, etc. Because of the
above positional relationship between the two front fixing
sections 25, 26, the imaginary line LO is set to extend
obliquely forwardly and inwardly in the vehicle width direc-
tion (FIG. 6), in top plan view, and parallel to a horizontal
plane, in front view (FIGS. 7 and 8).

As illustrated in FIG. 1, the rear ends of the right and left
side member segments 22, 22 are mounted, respectively, to
the right and left rear side frames 7, through the rear fixing
sections 26 of the right and left side member segments 22, 22.
On the other hand, the front ends of the right and left side
member segments 22, 22 are mounted, respectively, to right
and left ends of the No. 4 cross member 10 at positions located
inward of the right and left rear side frames 7 in the vehicle
width direction, through the front fixing sections 25 of the
right and left side member segments 22. Specifically, the rear
fixing section 26 is fixed to the mounting point 19 of the rear
side frame lower panel 7L (FIG. 2), and the front fixing
section 25 is fixed to the mounting point 10P of the cross
member lower panel 10L (FIG. 2). In this way, the side
member segment 22 is mounted to the vehicle body at two
spots: the front fixing section 25 and the rear fixing section 26.

As illustrated in FIGS. 4 to 8, the front cross member
segment 23 is provided to extend in the vehicle width direc-
tion, and right and left ends of the front cross member seg-
ment 23 are joined, respectively, to front portions 22d (lin-
early-extending portions in the front-rear direction) of the
right and left side member segments 22, 22. Specifically, the
front cross member segment 23 comprises: right and left
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lateral portions 23S, 23S each extending obliquely down-
wardly and inwardly in the vehicle width direction from a
respective one of the front portions 224 of the right and left
side member segments 22; and a horizontal central portion
23C coupling the right and left lateral portions 23S, 23S
together in the vehicle width direction. These portions are
composed entirely of a pipe-like shaped member.

The rear cross member segment 24 is provided to extend in
the vehicle width direction, and right and left ends thereof are
joined, respectively, to rear portions 225 of the right and left
side member segments 22, 22. Specifically, the rear cross
member segment 24 comprises: a central portion 24C extend-
ing in the vehicle width direction at a position forward of the
rear fixing section 26 of the side member segment 22; and a
set of a front branch portion 24F and a rear branch portion
24R branched forwardly and rearwardly from each of the
right and left ends of the central portion 24C, while extending
in the vehicle width direction.

The rear branch portion 24R extends obliquely rearwardly
and outwardly in the vehicle width direction from each of
vehicle-widthwise outer ends of the central portion 24C to the
rear fixing section 26 of the side member segment 22, and the
front branch portion 24F extends obliquely in a direction
opposite to that of the rear branch portion 24R (i.e., obliquely
forwardly and outwardly in the vehicle width direction).
Vehicle-widthwise outer ends of the set of branch portions
24R, 24F branched in a two-forked shape are joined to the
side member segment 22, so that a so-called truss structure is
formed by these three components: the side member segment
22, the front branch portion 24F and the rear branch portion
24R. This truss structure makes it possible to reinforce the
rear cross member segment 24 itself and the rear subframe 21,
while suppressing an increase in weight.

FIGS. 11 to 13 schematically illustrate a rear vehicle body
structure in this embodiment. As illustrated in FIGS. 11 to 13
and FIG. 1, the rear suspension comprises: a front upper arm
32; afrontlower arm 33 located below the front upper arm 32;
a rear lower arm 37 located rearward of the front lower arm
33; a suspension spring 27 composed of a coil spring; and a
trailing arm 49.

Each of the front upper arm 32, the front lower arm 33 and
the rear lower arm 37 is provided to extend in the vehicle
width direction to couple a rear wheel 48 (more specifically,
a wheel support which is a mounting portion for a disc wheel
47 holding the rear wheel 48) and the rear subframe 21
together. The trailing arm 49 is provided to extend in the
front-rear direction to couple the wheel support of the rear
wheel 48 and the front portion of the rear side frame 7. The
arms 32, 33, 37, 49 have a function of controlling an up-down
movement of the rear wheel 48.

Further, as illustrated in FIGS. 1 and 3, in order to addi-
tionally serve as a spring seat for the suspension spring 27, the
rear lower arm 37 has a portion expanded correspondingly to
the spring 27, at a position opposed to the spring seat 18 (see
FIG. 2) of the rear side frame lower panel 7L, in an up-down
direction.

In this embodiment, as illustrated in the bottom view in
FIG. 11 and the front views in FIGS. 12 and 13, the front
upper arm 32 and the front lower arm 33 are provided to
extend in the vehicle width direction in approximately paral-
lel relation. The front upper arm 32 has a downwardly-con-
caved curved shape for avoiding interference with the rear
side frame 7.

In this embodiment, as illustrated in FIG. 11 and FIG. 1, in
order to ensure a toe-in (a toe angle in a state in which a front
side of the rear wheel 48 is located inward in the vehicle width
direction with respect to a rear side of the rear wheel 48), an
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arm length of the front arm (each of the front upper arm 32 and
the front lower arm 33) is set to be less than an arm length of
the rear lower arm 37. The term “arm length” herein means a
linear distance between opposite ends of the arm in the
vehicle width direction (this also applies to the following
description).

Further, in order to ensure a negative camber (a camber
angle at which right and left rear wheels 48, 48 are arranged
to form a truncated chevron shape), an arm length of the front
upper arm 32 is set to be less than an arm length of the front
lower arm 33.

As illustrated in FIGS. 4 and 6, an upper-arm support
section 28 located above the front fixing section 25 and a
lower-arm support section 29 located below the side member
segment 22 are provided on the front portion 22d of the side
member segment 22 at positions rearward of the front fixing
section 25. The front upper arm 32 is pivotally supported by
the upper-arm support section 28, and the front lower arm 33
is pivotally supported by the lower-arm support section 29.

In this embodiment, each of the upper-arm support section
28 and the lower-arm support sub-section 29 is formed by a
part of a bracket (aftermentioned upper-arm support bracket
30 and lower-arm support bracket 31) attached to the side
member segment 22.

That is, as illustrated in FIGS. 4 and 7, an upper-arm
support bracket 30 (hereinafter abbreviated and referred to
simply and occasionally as “the bracket 30”) is attached to the
front portion 22d of the side member segment 22 (at a position
rearward of and adjacent to the front fixing section 25), and
the upper-arm support section 28 is formed in the bracket 30.
The bracket 30 is provided to extend along an extension line
extending outwardly in the vehicle width direction from each
of the right and left lateral portions 23S of the front cross
member segment 23, i.e., provided to protrude outwardly in
the vehicle width direction and upwardly from the side mem-
ber segment 22. Although the upper-arm support section 28 is
provided in an upper portion of the bracket 30, a position
thereof in the vehicle width direction is set to be located
adjacent to the front fixing section 25.

Further, alower-arm support bracket 31 (hereinafter abbre-
viated and referred to simply and occasionally as “the bracket
31”) extending outwardly in the vehicle width direction and
downwardly from the side member segment 22 is attached to
the front portion 224 of the side member segment 22 (at a
position rearward of and adjacent to the front fixing section
25), and the lower-arm support section 29 is formed in the
bracket 31. Although the lower-arm support section 29 is
provided in a lower portion of the bracket 31, a position
thereof in the vehicle width direction is set to be located
adjacent to the front fixing section 25.

In FIG. 7, an middle position in the up-down direction
between the upper-arm support section 28 and the lower-arm
support section 29 is indicated by an imaginary line .1. On
the other hand, a height position of the central portion 23C of
the front cross member segment 23 is set to be located below
the middle position (imaginary line [.1) in the up-down direc-
tion between the upper-arm and lower-arm support sections
28, 29.

As above, in this embodiment, the brackets 30, 31 includ-
ing the upper-arm support section 28 and the lower-arm sup-
port section 29 are provided on the front portion 224 of the
side member segment 22 (at positions rearward of and adja-
cent to the front fixing section 25), and the front upper arm 32
and the front lower arm 33 of the rear suspension is pivotally
supported by the arm support sections 28, 29, respectively.
The bracket 30 including the upper-arm support section 28,
the bracket 31 including the lower-arm support section 29,
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and each of the right and left ends of the front cross member
segment 23 (an vehicle-widthwise outer end of the lateral
portion 238S), are arranged in such a manner that positions
thereof in the front-rear direction overlap each other. Particu-
larly, in this embodiment, as illustrated in FIGS. 6 to 9, the
brackets 30, 31 and each of the right and left ends of the front
cross member segment 23 are arranged at approximately the
same position of the side member segment 22 in the front-rear
direction, in a concentrated manner.

As illustrated in FIGS. 6 to 9, the bracket 30 including the
upper-arm support section 28 comprises a base portion 30c
having an angular-C shaped cross-section, a pair of front and
rear flange portions 30a protruding forwardly and rearwardly
from the base portion 30c¢, and an extension portion 305
extending inwardly in the vehicle width direction from the
base portion 30¢. The front and rear flange portions 30a of the
bracket 30 are arranged in spaced-apart relation in the front-
rear direction, and joined to an outer lateral surface of the side
member segment 22, individually. The extension portion 305
is disposed to extend obliquely downwardly and inwardly in
the vehicle width direction (i.e., in approximately the same
direction of the lateral portion 23S of the front cross member
segment 23) from the base portion 30¢, and joined to an upper
surface of the vehicle-widthwise outer end of the front cross
member segment 23.

The use of the bracket 30 configured as above makes it
possible to prevent tilting of the bracket 30 in the front-rear
direction, and ensure sufficient joining strength against a
lateral force (load in the vehicle width direction).

As illustrated in FIGS. 4 to 9, the bracket 31 including the
lower-arm support section 29 comprises: a front panel 34 and
a rear panel 35 each formed in an approximately triangular
shape in front view and disposed in spaced-apart relation in
the front-rear direction; and a side panel 36a and a lower panel
364 each connecting the front and rear panels 34, 35 together
in the front-rear direction. The side panel 36a is provided to
close an opening facing outwardly in the vehicle width direc-
tion between the front and rear panels 34, 35, and the lower
panel 365 is provided to close a downwardly-facing opening
between the front and rear panels 34, 35. A lower edge of the
side panel 364 is not continuous with a vehicle-widthwise
outer edge of the lower panel 365, so that an opening facing
outwardly in the vehicle width direction is defined therebe-
tween. The lower-arm support section 29 is located at a posi-
tion adjacent to the opening.

Each of the front and rear panels 34, 35 is joined to a lower
surface of the side member segment 22, and a lower surface of
the front cross member segment 23 (more specifically, a
region of the lower surface ranging from each of right and left
ends of the central portion 23C to the vehicle-widthwise outer
end of each of the lateral portion 23S). Further, the front panel
34 is integrally formed with a forwardly-protruding flange
portion 34q, and the rear panel 35 is integrally formed with a
rearwardly-protruding flange portion 354. Each of the flange
portions 34a, 35a is joined to the side member segment 22. A
joining width of the bracket 31 in the front-rear direction with
respect to the side member segment 22 is increased by a
length equal to those of the flange portions 34a, 35a.

As illustrated in FIGS. 7 and 8, a joining range in the
vehicle width direction between the bracket 31 and the front
cross member segment 23 is set to be greater than a joining
range in the vehicle width direction between the bracket 30
and the front cross member segment 23.

Further, as illustrated in FIGS. 4 and 7, supposing that, in a
joined region between the bracket 31 and the front cross
member segment 23, more specifically, in a joined region
between the bracket 31 and the vehicle-widthwise outer end
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of'the central portion 23C of the front cross member segment
23, an angle defined between a lower surface of the bracket 31
and the central portion 23C is ¢1, the angle ¢1 is set to an
obtuse angle.

The use of the bracket 31 configured as above makes it
possible to prevent tilting of the bracket 31 in the front-rear
direction, and ensure sufficient joining strength against a
lateral force (load in the vehicle width direction).

As illustrated in FIG. 7, supposing that a distance in the
up-down direction from the joined region between the bracket
30 and the side member segment 22 to the upper-arm support
section 28 is D1, and a distance in the up-down direction from
the joined region between the bracket 31 and the side member
segment 22 to the lower-arm support section 29 is D2, the two
distances are set to satisfy the following relationship: the
distance D1 in the upper-arm support section 28 is less than
the distance D2 in the lower-arm support section 29.

As illustrated in FIG. 9, the upper-side and lower-side
brackets 30, 31 are joined to the side member segment 22 in
spaced-apart relation to each other without being joined
together. That is, each of the flange portions 30a of the upper-
side bracket 30 and the flange portions 34a, 354 of the lower-
side bracket 31 is formed to extend in the front-rear direction,
and joined to the lateral surface of the side member segment
22, as mentioned previously. However, a set of the flange
portions 30a and a set of the flange portions 34a, 35a are
joined to the side member segment 22 in adjacent relation to
each other in the up-down direction, without being joined
together.

Each of the front flange portion 30a of the bracket 30 and
the front flange portion 34a of the bracket 31 is joined to the
side member segment 22 at a position where it partially over-
laps the front fixing section 25 of the side member segment
22, in side view. That is, each of the brackets 30, 31 is dis-
posed in such a manner that a position thereof in the front-rear
direction overlaps that of the front fixing section 25.

As illustrated in FIG. 7, the extension portion 305 of the
bracket 30 is joined to the front cross member segment 23 at
aposition below an up-down directional center C of the lateral
surface of the side member segment 22.

As illustrated in FIG. 4, the rear cross member segment 24
of the rear subframe 24 is disposed to extend in the vehicle
width direction at a position spaced apart rearwardly from the
lower-arm support section 29 and the front cross member
segment 23, and couple the rear portions 225, 225 of the right
and left side member segments 22, 22 together. The central
portion 24C of the rear cross member segment 24 is provided
with a pair of right and left rear-lower-arm support sections
38, 38, and the rear lower arms 37 of the rear suspension
illustrated in FIGS. 1, 3 and 11 are pivotally supported,
respectively, by the rear-lower-arm support sections 38, 38. In
this embodiment, the rear-lower-arm support sections 38, 38
are provided, respectively, in lower regions of the right and
left ends of the central portion 24C.

As mentioned above, each of the right and left lateral
portions of the rear cross member segment 24 (a region of the
rear cross member segment 24 located outward of the rear-
lower-arm support section 38 in the vehicle width direction)
is formed as the set of the front branch portion 24F and the
rear branch portion 24R which are branched in a two-forked
shape. The vehicle-widthwise outer ends of the set of branch
portions 24F, 24R are joined, respectively, to two spots of the
side member segment 22 located in rearwardly spaced-apart
relation, more specifically, the rear portion 225 of the side
member segment 22 located at a position adjacent to the rear
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fixing section 26, and an intermediate portion 22¢ of the side
member segment 22 spaced apart forwardly from the rear
portion 224.

The side member segment 22 has a bent portion 22a
between a pair of front and rear coupling portions of the side
member segment 22 to which the front branch portion 24F
and the rear branch portion 24R are respectively joined, i.e.,
between the intermediate portion 22¢ of the side member
segment 22 to which the front branch portion 24F is coupled,
and the rear portion 224 of the side member segment 22 to
which the rear branch portion 24R is coupled. The bent por-
tion 224 has an axis extending in a curved manner.

That is, a part of the side member segment 224 on a front
end side thereof is formed as the front portion 22d and the
intermediate portion 22¢ each extending linearly in the front-
rear direction, whereas the rear portion 2256 of the side mem-
ber segment 22a is formed to extend obliquely rearwardly and
outwardly in the vehicle width direction. Then, the bent por-
tion 22a¢ having an inclination angle gradually increasing
toward the rear side (gradually bending outwardly in the
vehicle width direction) is formed between the rear portion
22b and the intermediate portion 22¢ of the side member
segment 22. The front branch portion 24F of the rear cross
member segment 24 is coupled to the intermediate portion
22¢ located frontward of the bent portion 22a, and the rear
branch portion 24R of the rear cross member segment 24 is
coupled to the rear portion 225 located rearward of the bent
portion 22a.

As illustrated in FIGS. 4 and 6, supposing that, in a coupled
region between the rear branch portion 24R and the rear
portion 225 of the side member segment 22, an intersecting
angle defined in a rear side of the coupled region is ¢2, the
angle ¢2 is set to an obtuse angle.

It can also be said that the bent portion 22a of the side
member segment 22 is bent to avoid interference with the
suspension spring 27 of the rear suspension. That is, as illus-
trated in FIG. 1, the suspension spring 27 is provided at a
position spaced apart outwardly in the vehicle width direction
from the side member segment 22 and at approximately the
same position in the front-rear direction as that of the rear
cross member segment 24. On the other hand, the bent portion
22a and the rear portion 2254 in the side member segment 22
are curved to take a roundabout route extending from a
vehicle-widthwise inner side toward a rear side of the suspen-
sion spring 27, i.e., formed in a shape capable of avoiding the
interference with the suspension spring 27. This makes it
possible to achieve both of distribution of a rear impact load
by the side member segment 22 and layout of the suspension
spring 27.

As illustrated in FIG. 3, each of the bent portion 224 and the
rear portion 225 of the side member segment 22 has a wall
thickness set to be less than that of a remaining region (the
front portion 22d and the intermediate portion 22¢) of the side
member segment 22. Further, the wall thickness of the inter-
mediate portion 22¢ of the side member segment 22 is set to
be greater than the wall thickness of the bent portion 22a or
the rear portion 22b, and the wall thickness of the front
portion 22d of the side member segment 22 is set to be greater
than the wall thickness of the intermediate portion 22¢. That
is, comparing the portions of the side member segment 22 in
terms of a wall thickness, they have the following relation-
ships: (the front portion 22d)>(the intermediate portion 22¢)
>(each of the bent portion 22a and the rear portion 225).

As above, the side member segment 22 is configured such
that a wall thickness thereof becomes thinnest in the rear
portion 225 to which the rear branch portion 24R of the rear
cross member segment 24 is coupled, and in the bent portion
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22alocated between the rear branch portion 24R and the front
branch portion 24F. Further, the wall thickness of the inter-
mediate portion 22¢ to which the front branch portion 24F is
coupled is set to become second-thickest, and the wall thick-
ness of the front portion 22d located forward of the interme-
diate portion 22c¢ is set to become thickest. In other words, the
bent portion 22a of the side member segment 22 located
between the front and rear branch portions 24F, 24R (and the
rear portion 225 located rearward of the bent portion 224) is
formed as a weakened portion having a rigidity weaker than
those of the intermediate portion 22¢ and the front portion 224
each located forward of the bent portion 22a.

The side member segment 22 having the front portion 224,
the intermediate portion 22¢, the bent portion 22a and the rear
portion 2256 having different wall thicknesses as mentioned
above is prepared, for example, by a so-called tailor welded
blank process in which a plurality of steel plates having
different plate thickness are joined by means of laser welding,
plasma welding or the like, and then subjected to press form-
ing, or a so-called tailor rolled blank process in which a steel
plate having various thicknesses is formed by appropriately
adjusting a clearance between rolls during rolling.

As illustrated in FIGS. 7 and 8, both of the lower-arm
support section 29 for supporting the front lower arm 33 and
the rear-lower-arm support section 38 for supporting the rear
lower arm 37 are provided at positions spaced apart down-
wardly from the imaginary line LO (line passing through both
the front fixing section 25 and the rear fixing section 26).

The rear-lower-arm support section 38 is provided at a
position spaced apart inwardly in the vehicle width direction
from the lower-arm support section 29. Further, the rear-
lower-arm support section 38 is provided at a position above
the lower-arm support section 29 (i.e., closer to the imaginary
line L.O in the up-down direction).

FIG. 10 is a sectional view taken along the arrowed line
X-Xin FIG. 6. As illustrated in FIG. 10, the rear cross mem-
ber segment 24 is formed by joining a front member 39
composed of a plate bent into a reverse-L. shape, and a rear
member 40 composed of a plate bent into an L shape,
together. Particularly, as represented by the cross-section in
FIG. 10, the central portion 24C of the rear cross member
segment 24 has a stiffener 41 joined to lower portions of the
front and rear members 39, 40 to serve as a reinforcing mem-
ber, so that a closed cross-section 42 extending in the vehicle
width direction is defined by these three components (39, 40,
41). This closed cross-section structure makes it possible to
achieve rigidity enhancement of the central portion 24C of the
rear cross member segment 24, while suppressing an increase
in weight.

Further, in this embodiment, as represented by the perspec-
tive view in FIG. 5, the stiffener 41 is provided not only in the
central portion 24C but also a vehicle-widthwise midway
position of the front branch portion 24F and the rear branch
portion 24R of the rear cross member segment 24. This makes
it possible to additionally enhance rigidity of the front and
rear branch portions 24F, 24R, thereby eftectively further
reinforcing the rear cross member segment 24 without caus-
ing any increase in the number of components.

As illustrated in FIG. 3, the front fixing section 25 of the
side member segment 22 is fastened and fixed to a nut 44
supported inside the closed cross-section 12 of the cross
member lower panel 101, by a reinforcement 43, from below
the cross member lower panel 10L. through the use of a bolt
45. In the same manner, the rear fixing section 26 of the side
member segment 22 is fastened and fixed to the rear side
frame lower panel 7L from therebelow, using a bolt 46.

<Description of Operation>
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Next, an operation of the embodiment illustrated in FIGS.
1to 13 will be described. The vehicle body structure disclosed
in the above embodiment is equipped with the rear subframe
21 supporting the arms 32, 33, 37, 38 of the rear suspension.
The rear subframe 21 comprises: the pair of right and left side
member segments 22, 22; the front cross member segment 23
coupling the front portions 224 of the side member segments
22 together; and the rear cross member segment 24 coupling
the side member segments 22 together, at a position spaced
apart rearwardly from the front cross member segment 23.
The rear cross member segment 24 has the central portion
24C extending in the vehicle width direction between the side
member segments 22, and the front branch portion 24F and
the rear branch portion 24R branched forwardly and rear-
wardly from each of vehicle-widthwise outer ends of the
central portion 24C, while extending in the vehicle width
direction. Each of the side member segments 22, 22 has the
bent portion 22a with its axis extending in a curved manner
between the coupling portion (intermediate portion 22c¢)
between the front branch portion 24F and the side member
segment 22, and the coupled portion (rear portion 225)
between the rear branch portion 24R and the side member
segment 22. The bent portion 22a has a wall thickness set to
be less than that of a region (the intermediate portion 22¢ and
the front portion 22d) of the side member segment 22 located
forward of the bent portion 22a.

This mounting structure has the following advantageous
effects.

The branch portions (the front branch portion 24F, the rear
branch portion 24R) formed by branching each lateral portion
of the rear cross member segment 24 in a two-forked shape
are coupled, respectively, to two front and rear portions of the
side member segment 22, and a portion of the side member
segment 22 between the front and rear coupling portions is
formed as the bent portion 22a having a relatively thin wall
thickness, so that it becomes possible to allow a vicinity of the
coupled region between the rear cross member segment 24
and the side member segment 22 which has not heretofore
been positively utilized as a shock absorbing member during
a rear collision, to easily undergo deformation by using the
bent portion 22a as a trigger point, while downsizing the
entire rear subframe 21 including the side member segment
22 in the front-rear direction. For example, it is possible to
allow the rear portion 225 and the bent portion 22q of the side
member segment 22 to be compressively deformed while
being bendingly deformed outwardly in the vehicle width
direction. Based on this deformation, a rear impact load (im-
pactload input during a rear collision) is effectively absorbed,
so that vehicle safety during a rear collision can be enhanced.

In addition, a truss structure is formed by the front branch
portion 24F, the rear branch portion 24R and the side member
segment 22, so that it becomes possible to, in a normal state,
sufficiently ensure rigidity of the rear subframe 21, and
enhance rigidity for supporting the arms 32, 33, 37, 38 of the
rear suspension, without providing any special reinforcing
member.

In essence, it becomes possible to enhance the rigidity for
supporting the arms 32, 33, 37, 38 of the rear suspension
while achieving downsizing, weight reduction and rigidity
enhancement of the rear subframe 21, and, during a vehicle
rear collision, sufficiently absorb a rear impact load by means
of deformation of the relatively easily deformable rear sub-
frame 21.

In the above embodiment, the fuel tank 14 is disposed
forward of the front cross member segment 23 of the rear
subframe 21.
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According to this configuration, it becomes possible to
prevent interference between the rear subframe 21 and the
fuel tank 14 during a vehicle rear collision. That is, in the
above embodiment, during a vehicle rear collision, the vicin-
ity of the coupled region between the rear cross member
segment 24 and the side member segment 22 is positively
deformed, and accordingly a rear impact load is sufficiently
absorbed, so that it becomes possible to suppress forward
displacement of the rear subframe 21, as mentioned above.
Therefore, it becomes possible to avoid interference of the
front cross member segment 23 of the rear subframe 21 with
the fuel tank 14.

Further, as mentioned above, the entire rear subframe 21 is
reduced in size in the front-rear direction, so that a layout area
of'the fuel tank 14 can be expanded toward the rear subframe
21 (rearwardly).

In the above embodiment, the side member segment 22 has
the front end provided with the front fixing section 25
mounted to the No. 4 cross member 10 (first vehicle-body
component), and the rear end provided with the rear fixing
section 26 mounted to the rear side frame 7 (second vehicle-
body component). A region (the rear portion 225) of the side
member segment 22 between the rear fixing section 26 and
the bent portion 22a extends obliquely along a rearward
extending direction of the bent portion 22a (in the above
embodiment, obliquely rearwardly and outwardly in the
vehicle width direction).

According to this configuration, a load input from the rear
fixing section 26 is transmitted forwardly in a smooth manner,
so that it becomes possible to suppress the occurrence of
stress concentration between the rear fixing section 26 and the
bent portion 22a. Thus, even if the wall thickness is reduced,
strength necessary in a normal state can be ensured, so that it
becomes possible to further promote weight reduction and
rigidity enhancement of the rear subframe 21.

Further, during a vehicle rear collision, an impact load (rear
impact load) is input from the rear fixing section 26 mounted
to the rear end of the rear side frame 7. This impact load is
transmitted to the No. 4 cross member 10 via the side member
segment 22, and further distributed from the No. 4 cross
member 10 to a member other than the rear side frame 7, such
as a vehicle-body floor panel, as indicated by the arrowed
lines in FIG. 11. In this way, distribution of a rear impact load
can be achieved, so that it becomes possible to suppress
forward displacement of the rear subframe 21 and deforma-
tion of a vehicle-body component located forward of the rear
subframe 21, which would otherwise be caused by the rear
impact load, and further improve collision safety.

In the above embodiment, the side member segment 24 has
the intermediate portion 22¢ in the front-rear direction to
which the front branch portion 24F of the rear cross member
segment 24 is coupled. The intermediate portion 22¢ has a
wall thickness greater than that of the bent portion 22a.

According to this configuration, the side member segment
22 and the rear cross member segment 24 are coupled
together with high rigidity, so that it becomes possible to,
during a vehicle rear collision, reliably transmit and distribute
arear impact load input from the rear fixing section 26 into the
side member segment 22, toward the vehicle body (No. 4
cross member 10) via the entire rear subframe 21, and sup-
press forward displacement of the side member segment 22.
In addition, it becomes possible to suppress vibration of the
side member segment 22 during a normal state, and noise due
to the vibration.

Further, the wall thickness is changed in the vicinity of a
boundary region between the intermediate portion 22¢ and
the bent portion 22a located rearward of the intermediate
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portion 22¢, in the side member segment 22, so that it
becomes possible to, during a vehicle rear collision, allow the
bent portion 22a to positively undergo deformation by using
the boundary region as a trigger point.

Inthe above embodiment, the intersecting angle ¢2 defined
in the rear side of the coupling portion between the side
member segment 22 and the rear branch portion 24R of the
rear cross member segment 24 is set to an obtuse angle (see
FIGS. 3 to 6).

According to this configuration, during a vehicle rear col-
lision, a load input from the rear fixing section 26 into the rear
portion 225 of the side member segment 22 can be smoothly
transmitted to the rear cross member segment 24 without
largely changing a pathway, so that it becomes possible to
further enhance load transmissibility in the vehicle width
direction.

In the above embodiment, the rear cross member segment
24 has the central portion 24C provided with the rear-lower-
arm support section 38 by which the rear lower arm 37 of the
rear suspension is pivotally supported.

According to this configuration, a load input from the rear
lower arm 37 can be distributed frontwardly and rearwardly
via the branch portions (the front branch portion 24F, the rear
branch portion 24R) of the rear cross member segment 24, so
that it becomes possible to further enhance the rigidity for
supporting the rear lower arm 37.

In addition, the position of the rear-lower-arm support sec-
tion 38 is set on a vehicle-widthwise inner side, and thereby
the rear lower arm 37 has a relatively long arm length, so that
it becomes possible to suppress a change in toe angle, etc.,
during an up-down movement of a wheel.

In the above embodiment, particularly as illustrated in the
bottom view in FIG. 11, the rear end (the rear fixing section
26) of the side member segment 22 is mounted to the rear side
frame 7, and the front end (the front fixing section 25) of the
side member segment 22 is mounted to the No. 4 cross mem-
ber 10 located inward of the rear side frame 7 in the vehicle
width direction.

According to this configuration, as compared to the case
where the front fixing section 25 is mounted to the rear side
frame 7, a distance in the vehicle width direction between the
arm support section, particularly, the lower-arm support sec-
tion 29, and the front fixing section 25, can be reduced, so that
it becomes possible to achieve weight reduction and rigidity
enhancement while ensuring an arm length of the front lower
arm 33.

In the above embodiment, the front upper arm 32 and the
front lower arm 33 are provided to extend in the vehicle width
direction in approximately parallel relation to each other, and
the upper-arm support section 28 and the lower-arm support
section 29 supporting the respective upper arms 32, 33 are set
at approximately the same position in the front-rear direction
as that of the front cross member segment 23.

According to this configuration, it becomes possible to
efficiently receive a lateral force input from the front upper
arm 32 and the front lower arm 33 by the front cross member
segment 23, and suppress a bending moment in the front-rear
direction applied to the side member segment 22.

Next, with reference to FIG. 12, an operation in a situation
where same-phase lateral forces (lateral forces causing the
right and left rear wheels 48 to tilt in the same side) are input
during turning of a vehicle or the like will be described. In
FIG. 12, the vehicle is viewed rearwardly from a front side
thereof. Thus, a right side of the drawing corresponds to a left
side of the vehicle, and a left side of the drawing corresponds
to a right side of the vehicle.
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When the same-phase lateral forces b, a are input, respec-
tively, into the right and left rear wheels 48, a pulling force ¢
and a pushing force d are applied, respectively, to the left
lower arm 33 and the left upper arm 32, and a pushing force e
and a pulling force f are applied, respectively, to the right
lower arm 33 and the right upper arm 32.

As is clear from FIG. 12, in the body structure according to
the above embodiment, the upper-arm support bracket 30, the
lateral portion 23S and the central portion 23C of the front
cross member segment 23, and the lower-arm support bracket
31 connect generally along a straight line obliquely extending
in a direction from a right upper region to a left lower region
of the vehicle or from a left upper region to a right lower
region of the vehicle. Thus, paths connecting between respec-
tive ones of the left arm support sections 28, 29 and the right
arm support sections 28, 29 diagonally cross to form an X
shape, so that oblique forces c¢', d', €', f indicated by the
arrowed lines in FIG. 12 are applied from the brackets 30, 31
to the front cross member segment 23. Therefore, the left
pulling force ¢' and the right pulling force f cancel each other
out, and the right pushing force e' and the left pushing force d'
cancel each other out, so that it becomes possible to cancel out
the same-phase lateral forces. In FIG. 12, load transmission
paths forming an ideal X shape are indicated by the two-dot
chain lines a.

Next, with reference to FIG. 13, an operation in a situation
where different-phase lateral forces are input, respectively,
into the right and left rear wheels 48, during traveling on tucks
or bumpy road, will be described. In FIG. 13, the vehicle is
viewed rearwardly from a front side thereof. Thus, a right side
of'the drawing corresponds to a left side of the vehicle, and a
left side of the drawing corresponds to a right side of the
vehicle.

When the different-phase lateral forces h, g are input,
respectively, into the right and left rear wheels 48, a pulling
forceiand a pulling forcej are applied, respectively, to the left
lower arm 33 and the right lower arm 33.

As is clear from FIG. 13, in the vehicle body structure
disclosed in the above embodiment, an amount of offset (dis-
tance [.2) in the up-down direction between the central por-
tion 23C of the front cross member segment 23 and the
lower-arm support section 29 is set to a relatively small value.
That is, the central portion 23C of the front cross member
segment 23 is disposed between the upper-arm support sec-
tion 28 and the lower-arm support section 29, at a position
closer to the lower-arm support section 29. Further, each of an
amount of offset (distance L3) in the up-down direction
between the front fixing section 25 and the upper-arm support
section 28 of the side member segment 22 and a linear dis-
tance [ 4 therebetween is also set to a relatively small value.
This makes it possible to enhance rigidity of the brackets 30,
31 and the front cross member segment 23, and allow the
relatively large pulling forces j, 1 input into the right and left
lower arms 33 (pulling forces greater than loads input, respec-
tively, into the right and left upper arms 32) to cancel each
other out via the central portion 23C of the front cross mem-
ber segment 23, thereby cancelling out the different-phase
lateral forces.

Next, with reference to FIG. 14, a change in suspension
geometry in a situation where the rear subframe 21 is swing-
ingly displaced due to an input of a lateral force will be
described. FIG. 14(a) is a top plan view of the rear subframe
21, and FIG. 14(b) is a front view schematically illustrating a
state of a change in suspension geometry. Because the rear
subframe 21 is formed bilaterally symmetrically, a change in
suspension geometry occurs on either side of the rear sub-
frame 21 in the same manner. Thus, FI1G. 14 illustrates only

10

15

20

25

30

35

40

45

50

55

60

65

16

the right side of the rear subframe 21, and the following
description will be basically made about a change in right-
side suspension geometry. In FIG. 14(b), for the sake of
simplicity of illustration, only a positional relationship of the
front fixing section 25 (25"), the rear fixing section 26, the
lower-arm support section 29 and the rear-lower-arm support
section 38 is illustrated, and illustration of the remaining
configuration is omitted. In this figure, the arrowed line IN
indicates an inward direction with respect to the vehicle, and
the arrowed line OUT indicates an outward direction with
respect to the vehicle.

When a lateral force is input into the rear wheel 48 due to
turning of the vehicle, etc., the rear subframe 21 is swingingly
displaced about the imaginary line LO as an axis.

In this case, as indicated by the one-dot chain lines on FIG.
14, the lower-arm support section 29 is swingingly displaced
inwardly in the vehicle width direction while drawing an arc,
about an intersection point P1 between the imaginary line L.O
(line passing through both the front fixing section 25 and the
rear fixing section 26), and a imaginary line L5 extending in
the front-rear direction and passing through the lower-arm
support section 29. On the other hand, as indicated by the
one-dot chain lines on FIG. 14, the rear-lower-arm support
section 38 is swingingly displaced inwardly in the vehicle
width direction while drawing an arc, about an intersection
point P2 between the imaginary line L0 and a imaginary line
L6 extending in the vehicle width direction and passing
through the rear-lower-arm support section 38.

Next, the case where the front fixing section 25 is offset
outwardly in the vehicle width direction as indicated by the
two-dot chain lines on FIG. 14(a) will be discussed as a
comparative example. The offset front fixing section is des-
ignated by the reference mark 25'. The offset front fixing
section 25' is located at the same position in the vehicle width
direction as that of the rear fixing section 26. In this case, as
indicated by the two-dot chain lines on FIG. 14, the rear
subframe 21 is swingingly displaced about an imaginary line
L7 passing through the front and rear fixing sections 25', 26,
as an axis, and each of the lower-arm support section 29 and
the rear-lower-arm support section 38 is swingingly displaced
inwardly in the vehicle width direction while drawing an arc,
about a respective one of points P1', P2' each passing through
the imaginary line L.7.

The above embodiment where the front fixing section 25 is
located inward of the rear fixing section 26 in the vehicle
width direction will be compared to the comparative example
where the front fixing section 25' is located at the same
position in the vehicle width direction as that of the rear fixing
section 26. In the above embodiment, the front fixing section
25 is located inward of the rear fixing section 26 in the vehicle
width direction, and therefore the imaginary line L0 is set to
extend obliquely forwardly and inwardly in the vehicle width
direction, so that an elevation angle 61 of the lower-arm
support section 29 with respect to the imaginary line LO (point
P1) is greater than an corresponding angle in the comparative
example, i.e., an elevation angle 61" with respect to the imagi-
nary line L7 (point P1"). Thus, when the lower-arm support
section 29 is swingingly displaced inwardly in the vehicle
width direction by the same angle w (see FIG. 14(5)), a lateral
displacement amount 81 of the lower-arm support section 29
in the above embodiment becomes greater than a lateral dis-
placement amount §1' of the lower-arm support section 29 in
the comparative example.

Further, in the above embodiment, the imaginary line L.O is
set to extend obliquely forwardly and inwardly in the vehicle
width direction. Thus, as with the lower-arm support section
29, an elevation angle 62 of the rear-lower-arm support sec-
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tion 38 with respect to the imaginary line LO (point P2) is
greater than an corresponding angle in the comparative
example, i.e., an elevation angle 62' with respect to the imagi-
nary line L7 (point P2"). Thus, when the rear-lower-arm sup-
port section 38 is swingingly displaced inwardly in the
vehicle width direction by the same angle w, a lateral dis-
placement amount 82 of the rear-lower-arm support section
38 in the above embodiment becomes greater than a lateral
displacement amount 82' of the rear-lower-arm support sec-
tion 38 in the comparative example.

However, in the above embodiment, the imaginary line [.O
is set to extend obliquely forwardly and inwardly in the
vehicle width direction, and the rear-lower-arm support sec-
tion 38 is located at a position spaced apart inwardly in the
vehicle width direction from the imaginary line L0, i.e., dis-
posed inward of the lower-arm support section 29 in the
vehicle width direction, so that the elevation angle 62
becomes significantly smaller than the elevation angle 01.
Thus, a rate of increase of the elevation angle 62 with respect
to the elevation angle 02' is less than a rate of increase of the
elevation angle 01 with respect to the elevation angle 61, so
that a rate of increase of the lateral displacement amount 82
with respect to the lateral displacement amount 82'is less than
a rate of increase of the lateral displacement amount 31 with
respect to the lateral displacement amount 81".

That is, in the above embodiment, when the rear subframe
21 is swingingly displaced, a difference between the lateral
displacement amounts 81, 82 is increased, in other words, itis
possible to more largely pull the lower-arm support section 29
inwardly in the vehicle width direction, with respect to the
rear-lower-arm support section 38

Further, under the same condition in terms of an elevation
angle, a swing radius becomes larger along with an increase in
distance from the swing axis to the lower-arm support section
29 or the rear-lower-arm support section 38, and therefore the
lateral displacement amount is increased accordingly. In the
above embodiment, although the imaginary line L0 serving as
the swing axis is inclined inwardly in the vehicle width direc-
tion, a difference between the lateral displacement amounts
81, 92 is increased by setting the lower-arm support section
29 and the rear-lower-arm support section 38 at respective
positions spaced apart downwardly with respect to the points
P1, P2 on the imaginary line [.O to thereby increase the swing
radius.

Further, in the above embodiment, the front fixing section
25 is located at the same height position as that of the rear
fixing section 26, so that it becomes possible to increase a
distance in the up-down direction from the imaginary line L.O
to the lower-arm support section 29, as compared to the case
where the front fixing section 25 is disposed at a height
position lower than the rear fixing section 26, to thereby
further increase the difference between the lateral displace-
ment amounts 81, d2.

Further, the rear-lower-arm support section 38 is located
above the lower-arm support section 29, and therefore the
distance in the up-down direction from the imaginary line L.O
to the lower-arm support section 29 is greater than a distance
in the up-down direction from the imaginary line O to the
rear-lower-arm support section 38. This makes it possible to
further increase the difference between the lateral displace-
ment amounts 81, d2.

As above, in the above embodiment, the difference
between the lateral displacement amounts 81, 82 can be
increased by utilizing the following behavior of the rear sub-
frame 21 which would otherwise be undesirable: when a load
(lateral force) is input in a vehicle-widthwise inward direction
into the rear subframe 21 during turning of the vehicle, etc.,
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the rear subframe 21 is swingingly displaced about the imagi-
nary line LO (line passing through both of the front and rear
fixing sections 25, 26). This makes it possible to more largely
pull the lower-arm support section 29 inwardly in the vehicle
width direction, with respect to the rear-lower-arm support
section 38, and promote a change in suspension geometry
toward a toe-in, more effectively than ever before.

Next, with reference to the side view in FIG. 15, an opera-
tion in a situation where a load is input in the front-rear
direction from the front upper arm 32 and the front lower arm
33, respectively, into the bracket 30 and the bracket 31 will be
described.

In a first situation where a forward load is input into the
bracket 30 and the bracket 31, a forward and downward
moment k is applied to the bracket 30, and a forward and
upward moment p is applied to the bracket 30.

Inthe above embodiment, the bracket 30 and the bracket 31
are provided in spaced-apart (adjacent) relation in the up-
down direction, and each of the bracket 30 and the bracket 31
is widely joined to the side member segment 22 through a
respective one of the forwardly-extending flange portions
30a, 34a, so that the forward and downward moment k
applied to the bracket 30 and the forward and upward moment
p applied to the bracket 31 interact each other in mutually
cancelling-out directions. Thus, the moments k, p are mutu-
ally cancelled out.

In a second situation where a rearward load is input into the
bracket 30 and the bracket 31, a rearward and downward
moment m is applied to the bracket 30, and a rearward and
upward moment n is applied to the bracket 30.

Inthe above embodiment, the bracket 30 and the bracket 31
are provided in spaced-apart (adjacent) relation in the up-
down direction, and each of the bracket 30 and the bracket 31
is widely joined to the side member segment 22 through a
respective one of the rearwardly-extending flange portions
30a, 354, so that, as in the first situation where a forward load
is input, the rearward and downward moment m applied to the
bracket 30 and the rearward and upward moment n applied to
the bracket 31 interact each other in mutually cancelling-out
directions. Thus, the moments m, n are mutually cancelled
out.

Further, in the above embodiment, the front fixing section
25, and the set of the flange portions 30a, 34a of the brackets
30, 31, are arranged in such a manner that positions thereofin
the front-rear direction overlap each other, so that the load
(moments k, p, m, n) input in the front-rear direction is trans-
mitted to the No. 4 cross member as a vehicle-body compo-
nent, via the front fixing section 25.

FIGS. 16 and 17 illustrate a rear subframe mounting struc-
ture according to a second embodiment of the present inven-
tion, wherein FIG. 16 is a top plan view of a rear subframe,
and FIG. 17 is a sectional view taken along the arrowed line
XVII-XVII in FIG. 16.

In the second embodiment, in addition to a side member
segment 22 and a front cross member segment 23, a rear cross
member segment 24 is also formed into a pipe-like shape.

That is, the rear cross member segment 24 comprises: a
central portion 24C; a front branch portion 24F extending
obliquely forwardly and outwardly in the vehicle width direc-
tion from each of opposite right and left ends of the central
portion 24C; and a rear branch portion 24R extending
obliquely rearwardly and outwardly in the vehicle width
direction from each of the right and left ends of the central
portion 24C while being branched with respect to the front
branch portion 24F. Among them, the central portion 24C and
the front branch portion 24F are integrally formed together
using the same pipe member, and a vehicle-widthwise outer
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end of the front branch portion 24F is joined to the side
member segment 22 by means of continuous welding. On the
other hand, the rear branch portion 24R is formed using a pipe
member different from that for the central portion 24C and the
front branch portion 24F. A vehicle-widthwise inner end of
the rear branch portion 24R is joined to a vicinity of a bound-
ary region between the front branch portion 24F and the
central portion 24C (in the embodiment illustrated in FIG. 16,
a vehicle-widthwise inner end of the front branch portion
24F) by means of continuous welding, and a vehicle-width-
wise outer end of the rear branch portion 24R is joined to the
rear end region of the side member segment 22 by means of
continuous welding.

A cross-sectionally approximately C-shaped bracket 51 is
provided on a region where the central portion 24C, the front
branch portion 24F and the rear branch portion 24R are joined
together to form a'Y shape in top plan view, in such a manner
as to cover the region from thereoutside. An edge 51a of a
vehicle-widthwise inner end of the bracket 51 is joined to the
central portion 24C by means of continuous welding, and a
front edge 515 of a vehicle-widthwise outer end of the bracket
51 is joined to the front branch portion 24F by means of
continuous welding, and a rear edge 51c¢ of a vehicle-width-
wise outer end of the bracket 51 is joined to the rear branch
portion 24R by means of continuous welding.

Asillustrated in FIG. 17, a pair of front and rear downward-
extending rear-lower-arm support pieces 51d are integrally
provided with a lower portion of the bracket 51. A cross-
sectionally angular C-shaped stiffener 41 is provided
between the pair of front and rear rear-lower-arm support
pieces 514, and two attaching pieces of the stiftener 41 (two
downwardly-protruding pieces provided at respective front
and rear edges of the stiffener 41) are joined, respectively, to
the rear-lower-arm support pieces 514 by means of welding.
A rear-lower-arm support pin 52 is disposed to lie horizon-
tally between the pair of front and rear rear-lower-arm support
pieces 51d, and a vehicle-widthwise inner end of the rear
lower arm 37 illustrated in F1G. 1 is pivotally supported by the
rear-lower-arm support pin 52.

As above, in the embodiment illustrated in FIGS. 16 and
17, all of the central portion 24C, the front branch portion 24F
and the rear branch portion 24R in the rear cross member
segment 24 are formed into a pipe-like shape.

According to this configuration, it becomes possible to
further promote weight reduction and rigidity enhancement
in the rear subframe 21, and further promote the distribution
of a rear impact load via the rear subframe 21.

In the embodiment illustrated in FIGS. 16 and 17, the
remaining configuration, functions and effects are approxi-
mately the same as those in the first embodiment. Thus, in
FIGS.16 and 17, the same element or component as that in the
aforementioned figures is assigned with the same reference
mark, and its detailed description will be omitted.

FIG. 18 is a side sectional view illustrating a rear subframe
mounting structure according to a third embodiment of the
present invention.

In the third embodiment, an up-down directional (height)
position of a front fixing section 25 is set to become higher
than that in the aforementioned embodiments. Thus, the front
fixing section 25 is located at a higher position than a rear
fixing section 26.

Specifically, a lower surface of a cross member lower panel
60L of a No. 4 cross member 10 to which the front fixing
section 25 is to be mounted is set at a position higher than the
cross member lower panel 10L in the aforementioned
embodiments. As a result of setting the lower surface of the
cross member lower panel 60L. (No. 4 cross member 10) at a
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higher position, a position of the front fixing section 25 is
heightened accordingly. The member designated by the mark
63 in the figure is a reinforcement corresponding to the rein-
forcement 43 in the aforementioned embodiments.

According to this configuration, the front fixing section 25
is located at a higher position than the rear fixing section 26,
so that it becomes possible to more largely ensure a distance
in the up-down direction from an imaginary position L.Oto a
lower-arm support section 29, and further increase a differ-
ence between lateral displacement amounts 81, 2.

In addition, there is an advantageous effect of being able to
more reliably suppress a change in camber angle of a rear
wheel 48 toward a positive camber.

In the embodiment illustrated in FIG. 18, the remaining
configuration, functions and effects are approximately the
same as those in the aforementioned embodiments. Thus, in
FIG. 18, the same element or component as that in the afore-
mentioned figures is assigned with the same reference mark,
and its detailed description will be omitted.

FIG. 19 is a side sectional view illustrating a rear subframe
mounting structure according to a fourth embodiment of the
present invention.

In the fourth embodiment, an up-down directional (height)
position of a rear fixing section 26 is set to become lower than
that in the aforementioned embodiments. Thus, the front fix-
ing section 25 is located at a higher position than the rear
fixing section 26.

Specifically, a lower surface of a rear side frame lower
panel 701 of a rear side frame 7 is inclined in such a manner
that a height position thereof becomes gradually lower toward
arearward direction. Thus, a lower surface ofa rear portion of
the rear side frame lower panel 70L, i.e., a mountable portion
of'the rear fixing section 26 is set at a position lower than the
rear side frame lower panel 7L. in the aforementioned embodi-
ments. As a result of setting the lower surface of the rear
portion of the rear side frame lower panel 70L (rear side frame
7) at a lower position, a position of the rear fixing section 26
is lowered accordingly.

According to this configuration, the rear fixing section 26 is
located at a lower position than the front fixing section 25 (in
other words, the front fixing section 25 is located at a higher
position than the rear fixing section 26), and thereby a dis-
tance in the up-down direction from an imaginary position LO
to a rear-lower-arm support section 38 is reduced. Thus, a
distance in the up-down direction from the imaginary position
L0 to a lower-arm support section 29 is relatively increased,
so that it becomes possible to further increase a difference
between lateral displacement amounts 91, 2.

In addition, there is an advantageous effect of being able to
more reliably suppress a change in camber angle of a rear
wheel 48 toward a positive camber.

However, in the case where the lower surface of the rear
portion of the rear side frame 7 (the rear side frame lower
panel 70L) is set to extend obliquely downwardly and rear-
wardly, as in the fourth embodiment, when a load is input
forwardly from the side of a rear end of a vehicle during a
vehicle rear collision, etc., the rear side frame 7 is likely to be
bendingly deformed by using, as a trigger point, a bent por-
tion formed in a boundary between the inclined region and a
region (approximately horizontal region) located forward of
the inclined region. For this reason, in the case where the front
fixing section 25 is located at a higher position than the rear
fixing section 26, it is generally preferable that the position of
the front fixing section 25 is heightened as in the third
embodiment illustrated in FIG. 18.

Itis to be understood that a technique of lowing the position
of the rear fixing section 26 is not necessarily limited to
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inclining the lower surface of the rear portion of the rear side
frame 7 (the rear side frame lower panel 70L), as in the fourth
embodiment. For example, the rear fixing section 26 may be
mounted to a lower surface of a rear portion of a rear side
frame 7 extending approximately horizontally, through a
bracket (spacer). In this case, it is possible to eliminate the
above risk that the rear side frame 7 is more likely to be
bendingly deformed.

In the embodiment illustrated in FIG. 19, the remaining
configuration, functions and effects are approximately the
same as those in the aforementioned embodiments. Thus, in
FIG. 19, the same element or component as that in the afore-
mentioned figures is assigned with the same reference mark,
and its detailed description will be omitted.

FIG. 20 is a side sectional view illustrating a rear subframe
mounting structure according to a fifth embodiment of the
present invention.

Inthe fifth embodiment, a pair of upper-side and lower-side
brackets 30, 31 are provided on a front portion of a side
member segment 22, as with the aforementioned embodi-
ments. The lower-side bracket 31 is disposed at approxi-
mately the same position in the front-rear direction as that of
a front cross member segment 23, and a front flange portion
344" of the bracket 31 is disposed at a position where it does
not overlap a front fixing section 25 (in such a manner that
positions thereof in the front-rear direction do not overlap
each other), in side view. The upper-side bracket 30 is offset
forwardly with respect to the lower-side bracket 31, as a
whole, and a front flange portion 30 of the upper-side bracket
30 is disposed at a position where it overlaps the front fixing
section 25 (in such a manner that positions thereof in the
front-rear direction overlap each other), in side view. A rear
edge of a rear flange portion 30a' of the bracket 30 is located
forward of a rear edge of a rear flange portion 35a of the
bracket 31.

According to this configuration, the bracket 31 and the
front cross member segment 23 are arranged at approxi-
mately the same position in the front-rear direction, so that it
becomes possible to enhance rigidity by the front cross mem-
ber segment 23 without an increase in size of the flange
portions 344, 354 of the bracket 31. In addition, the flange
portion 344" is set to a small size enough to avoid overlapping
with the front fixing section 25, in side view, so that it
becomes possible to further promote the weight reduction.

In the fifth embodiment, the lower-side bracket 31 support-
ing a front lower arm 33 is disposed at approximately the
same position in the front-rear direction as that of the front
cross member segment 23, and the upper-side bracket 30 is
disposed to be offset forwardly with respect to the lower-side
bracket 31. Alternatively, in an opposite manner, the upper-
side bracket 30 may be disposed on a rearward side (at
approximately the same position in the front-rear direction as
that of the front cross member segment 23), and the lower-
side bracket 31 may be disposed to be offset forwardly.

In the embodiment illustrated in FIG. 20, the remaining
configuration, functions and effects are approximately the
same as those in the aforementioned embodiments. Thus, in
FIG. 20, the same element or component as that in the afore-
mentioned figures is assigned with the same reference mark,
and its detailed description will be omitted.

Last of all, distinctive features disclosed in the above
embodiments and functions and advantageous effects based
on the features will be outlined.

A technique disclosed in the above embodiments relates to
a mounting structure for mounting to a vehicle body a rear
subframe supporting an arm of a rear suspension. The rear
subframe comprises: a pair of right and left side member
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segments; a front cross member segment coupling the side
member segments together; and a rear cross member segment
coupling the side member segments together, at a position
spaced apart rearwardly from the front cross member seg-
ment. The rear cross member segment has a central portion
extending in a vehicle width direction between the side mem-
ber segments, and a front branch portion and a rear branch
portion branched forwardly and rearwardly from each of
vehicle-widthwise outer ends of the central portion, while
extending in the vehicle width direction. Each of the side
member segments has a bent portion with its axis extending in
a curved manner between a coupling portion between the
front branch portion and the side member segment, and a
coupling portion between the rear branch portion and the side
member segment. The bent portion has a wall thickness set to
be less than that of a region of the side member segment
located forward of the bent portion.

This mounting structure has the following advantageous
effects.

The branch portions (the front branch portion, the rear
branch portion) formed by branching each lateral portion of
the rear cross member segment in a two-forked shape are
coupled, respectively, to two front and rear portions of the
side member segment, and a portion of the side member
segment between the front and rear coupling portions is
formed as the bent portion having a relatively thin wall thick-
ness, so that it becomes possible to allow a vicinity of a
coupled region between the rear cross member segment and
the side member segment which has not heretofore been
positively utilized as a shock absorbing member during a rear
collision, to easily undergo deformation by using the bent
portion as a trigger point, while downsizing the entire rear
subframe including the side member segment in the front-rear
direction. Based on this deformation, a rear impact load is
effectively absorbed, so that vehicle safety during a rear col-
lision can be enhanced.

In addition, a truss structure is formed by the front branch
portion, the rear branch portion and the side member segment,
so that it becomes possible to, in a normal state, sufficiently
ensure rigidity of the rear subframe, and enhance rigidity for
supporting the arm of the rear suspension, without providing
any special reinforcing member.

In essence, it becomes possible to enhance the rigidity for
supporting the arm of the rear suspension while achieving
downsizing, weight reduction and rigidity enhancement of
the rear subframe, and, during a vehicle rear collision, suffi-
ciently absorb a rear impact load by means of deformation of
the relatively easily deformable rear subframe.

Preferably, in the above mounting structure, a fuel tank is
disposed forward of the front cross member segment of the
rear subframe.

According to this feature, it becomes possible to prevent
interference between the rear subframe and the fuel tank
during a vehicle rear collision. That is, in the above mounting
structure, during a vehicle rear collision, the vicinity of the
coupled region between the rear cross member segment and
the side member segment is positively deformed, and accord-
ingly a rear impact load is sufficiently absorbed, so that it
becomes possible to suppress forward displacement of the
rear subframe, as mentioned above. Therefore, it becomes
possible to avoid interference of the front cross member seg-
ment of the rear subframe with the fuel tank.

Further, as mentioned above, the entire rear subframe is
reduced in size in the front-rear direction, so that a layout area
of the fuel tank can be expanded toward the rear subframe
(rearwardly).



US 9,079,620 B2

23

Preferably, in the above mounting structure, each of the
side member segments has a front end provided with a front
fixing section mounted to a first vehicle-body component, and
a rear end provided with a rear fixing section mounted to a
second vehicle-body component, wherein a region of the side
member segment between the rear fixing section and the bent
portion extends obliquely along a rearward extending direc-
tion of the bent portion.

The term “first vehicle-body component” or “second
vehicle-body component” means a strength member com-
posed of a part art of a skeleton of the vehicle body. They may
be different members or may be the same member.

According to this feature, a load input from the rear fixing
section is transmitted forwardly in a smooth manner, so that it
becomes possible to suppress the occurrence of stress con-
centration between the rear fixing section and the bent por-
tion. Thus, even if the wall thickness is reduced, strength
necessary in a normal state can be ensured, so that it becomes
possible to further promote weight reduction and rigidity
enhancement of the rear subframe.

More preferably, in the mounting structure, each of the side
member segments has an intermediate portion in a front-rear
direction to which the front branch portion of the rear cross
member segment is coupled, wherein the intermediate por-
tion has a wall thickness greater than that of the bent portion.

According to this feature, the side member segment and the
rear cross member segment are coupled together with high
rigidity, so that it becomes possible to, during a vehicle rear
collision, reliably transmit and distribute a rear impact load
input from the rear fixing section into the side member seg-
ment, toward the vehicle body via the entire rear subframe,
and suppress forward displacement of the side member seg-
ment. Inaddition, it becomes possible to suppress vibration of
the side member segment during a normal state, and noise due
to the vibration.

Further, the wall thickness is changed in the vicinity of a
boundary region between the intermediate portion and the
bent portion located rearward of the intermediate portion, in
the side member segment, so that it becomes possible to,
during a vehicle rear collision, allow the bent portion to
positively undergo deformation by using the boundary region
as a trigger point.

More preferably, in the above mounting structure, an inter-
secting angle defined in a rear side of the coupling portion
between the side member segment and the rear branch portion
of the rear cross member segment is set to an obtuse angle.

According to this configuration, during a vehicle rear col-
lision, a load input from the rear fixing section into the rear
portion of the side member segment can be smoothly trans-
mitted to the rear cross member segment without largely
changing a pathway, so that it becomes possible to further
enhance load transmissibility in the vehicle width direction.

Preferably, in the mounting structure, the rear cross mem-
ber segment has the central portion provided with an arm
support section by which the arm of the rear suspension is
pivotally supported.

According to this feature, a load input from the arm of the
rear suspension can be distributed frontwardly and rear-
wardly via the branch portions (the front branch portion, the
rear branch portion) of the rear cross member segment, so that
it becomes possible to further enhance the rigidity for sup-
porting the arm.

In addition, the position of the arm support section is set on
a vehicle-widthwise inner side, and thereby the arm has a
relatively long arm length, so that it becomes possible to
suppress a change in toe angle, etc., during an up-down move-
ment of a wheel.
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The invention claimed is:

1. A mounting structure for mounting to a vehicle body a
rear subframe supporting an arm of a rear suspension,
wherein:

the rear subframe comprises: a pair of right and left side
member segments; a front cross member segment cou-
pling the side member segments together; and a rear
cross member segment coupling the side member seg-
ments together, at a position spaced apart rearwardly
from the front cross member segment;

the rear cross member segment has a central portion
extending in a vehicle width direction between the side
member segments, and a front branch portion and a rear
branch portion branched forwardly and rearwardly from
each of vehicle-widthwise outer ends of the central por-
tion, while extending in the vehicle width direction;

each of the side member segments has a front end provided
with a front fixing section mounted to a first vehicle-
body component, and a rear end provided with a rear
fixing section mounted to a second vehicle-body com-
ponent;

each of the side member segment has: a front portion and
an intermediate portion each extending rearwardly and
linearly from the front fixing section; a rear portion
extending obliquely rearwardly and outwardly in a
vehicle width direction to the rear fixing section; and a
bent portion provided to connect the intermediate por-
tion and the rear portion together, and having an axis
extending in a curved manner;

each of vehicle-widthwise outer ends of the front cross
member segment is coupled to a respective one of the
front portions of the side member segments;

vehicle-widthwise outer ends of the set of the front branch
portion and the rear branch portion of the rear cross
member segment are coupled, respectively, to the inter-
mediate portion and the rear portion of a corresponding
one of the side member segments;

a rear-side intersecting angle defined between the rear
branch portion of the rear cross member segment and the
rear portion of the corresponding side member segment
is set to an obtuse angle; and

each of the side member segments is formed in such a
manner that the intermediate portion has a wall thick-
ness less than that of the front portion, and each of the
bent portion and the rear portion has a wall thickness less
than that of the intermediate portion.

2. The mounting structure as defined in claim 1, wherein a
fuel tank is disposed forward of the front cross member seg-
ment of the rear subframe.

3. The mounting structure as defined in claim 1, wherein
the rear cross member segment has the central portion pro-
vided with a rear-lower-arm support section by which a rear
lower arm of the rear suspension is pivotally supported.

4. The mounting structure as defined in claim 3, wherein
the rear subframe comprises an upper-arm support bracket
which is attached to each of the front portions of the side
member segments, and by which a front upper arm of the rear
suspension is pivotally supported.

5. The mounting structure as defined in claim 4, wherein
the rear subframe comprises a lower-arm support bracket
which is attached to each of the front portions of the side
member segments at a position located below the upper-arm
support bracket, and by which a front lower arm of the rear
suspension is pivotally supported.
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